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* Definitions provided, b!j %tatut
— Minimum Flows g g PN ""
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— Minimum Levels«= vl ','.
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* Levels needed to protect Wa -' a:ct rk Aoy
significant harm, based on (atlleast“m theory)
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— ldentification of resources and their function
L]
E Sele'chr"l of appropriat(l

"
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— Determination of technical relationships bet
and resource functions

— Identification of a “significant harm” threshold
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o Requwed 0)Y Leglslati qr e 1L97S
* Other Districtsial 2 .doi Jﬂl -y
* CERP and LEC Water Stpp v ; ?ri
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W|\/|DS FDEP,, Parks z‘state an.
Governments and Utrlq

Closely mtertwmed Wl‘th

— SFWMD Regulatory progrq:m,
— Research Efforts

— LECRWSP

— NOAA NPS, USGS, \?SIMAS FIU} Miami-Dade C‘l)unt
_ CBRP- BBCW, C-111,'Mod Waters, BBFS, etc.

Comments Provided by:
— Other agencies- FDACS, FFWCC, US

— Private Interests, agricultural users, an:
groups by way of advisory committees,
workshops and comments

NSEVA FJOFJ_*
ublic meetings;
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literature survgy to assess | - » s
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to| salinity i - - i
. Bevelop proposed Scientific Peer
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Develop Recovery
and Prevention Plan
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L We Are Here



e 2005 -~
' — Florida Bay

° 20'06 - 4.
— Kissimmee leer and Lalf\es 1
"'-Estero EVARLE |
° 2007

— Loxahatchee River Tributari

*Subject to change/revision each ye
e -
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rule
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* Document existing charact Ny

° Seléct an approg 4
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» “Best available I['Iif rmation™

* Data and results in ﬁ: fre
BNP, Ilterature etc.”
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° Example' Crocodllle's,
* Pink Shrimp ,
e Osmo-regulation/life cyole fu‘h -

° Candidates: gray énapper redflsh séa. rout,
kllllflsh gambusia 'Is,

e Create habitat nearshore (multip e
e Refugia concept (possibly oys.te.rg_'II
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e Contracted Iltergst r | A/ eXxpert
L
Interviews ¥ N Rl
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e Reviewed MFLs in SI':WMb‘ of)

o Sear(;hed and e\}aluated any new 'I
information e

* Applied criteria
e Make recommendations on éﬁz__
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VECs, community |ndex fooﬁ =o

o Sou:ch Central s gb -region: VEC fl‘b
amony several species
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° leferlng areas p:f he E;'
different communit e. mr"
watersheds hydrology, h)fd Jo '.-'
etc. \ ¥

° SiX Ea_éreas with differing needs
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o South ‘Central (ﬁKaWSou ’.“‘i/)

e Coincides with pqm rrea of the

Coastal Wetlands Pro g i ,,"',. R

e South (aka. Far South‘ﬁ

. Remamlng area a{fected by CE > BBC AY Ziflc) G-
. +111 Spreader projects (" Ty

. Nor'l:h Central (alba Central Bay).
e Miami River

* Snake Creek/Oleta River
* North
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e Data from SFWM'IVI -9&_5
— Rainfall
L Evapotranspli'atlon |
— §J;ructure (c I’ﬂal) Tlow |
— Groundwater flow
— Overland flow
— Well pumpage
— Levee seepage
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Southern Miami-Dade County Watershed
Rainfall Analysis (1965-1995)

D efine "w'et Seazon [enter monthz]

From  [May =]  to [oot =] | Freq = Rainfall =]

Wet Season Dy Season
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Relative Frequency, %
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Rainfall Analy/sis s
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Southern Miami-Dade County Watershed
Rainfall Analysis (1965-1995)

Define “Wet Seazon [enter monthz]

Fram IMa_l..l "'I e II:Iv:t vI IHainfaII # ear ;I

et Season bry Season
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19645

1995

et £ Dry Seazon

Raintall, in
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* 1-in-10 Year Drought.lé-
that it is expected to ha

once In 10 years

g7
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1-in- 10 Ve

-

® ‘1-In- ;LO Year Dry Rainfall is defln;ed as havmgﬁ
probability of 1/10 reéeiving that amount:.e
or less in any year |
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Southern Miami-Dade County Watershed
Rainfall Analysis [(1365-14995)

Comulative Distribution Function
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Lograrmal Dhiztribution Parameters

Mean [389975 i Hetn [0 weaws  Pmirmial [Tage0s in

Hainfall

Sitd . I = et Annual :
e atan I 0171ES if Ercesdance 10 . i I____EE.EI'I = *

Freguency
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E % clifference
b“rom L=1r="1.0)
Year
- C r/ Yalgiiiall
. % .&;
. : ; 'Il'l" =
1970 | i a)fr %
- |
'.. 1971 43}4428 -0.829%
. el '
1974 42.6529
1989 39.5189 0,730

** 1-in-10 year dry rainfall = 43.806 in

—
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Reainfall i

Ferod 1365-1335

Total
Fean
FMedian
Wariance
[ BT g1
kA E=irnrn
Skewness

Eourtozis

Rainfall’ Analysis

-} mean_year

Southern Miami-Dade County Watershed

]
rar

¥

W

Rainfall Analysis (1965-1995)

— Awerage 31 years
—F— Awerage 1-in-10 dry years

Plot

| 553782
[ 4861485
| 422082
| 758278
IEECEEN
(BEEGEEEN
[ 0348535
[ 167069

T

honths

13701971 19741939

Enter year

I 3333

Tokal lw
Mean Im
FMedian I_Sm
Yariance IE_EESEEM
e T u Im-
kA a=irnrn Im
Skewnesss ITEIEEEI?
Eurtosis IW
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N
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Water Buddet Analysis: AVEFa0E
I T

Years A LWL M T

Southern Miami-Dade County YWatershed
Yater Budget Analysis (1965-1995)
{in 1000 ac-{t)

2500

2000 + .
“fear Img_ 1500 | |
[a] Rainfall 155945 1000 i
(b)ET [1o07.23° —  soob I
e f o M gy

E3.0887 =

[e] Overand Flow HH [(aza71a = -5u0r I ]
[fl Overland Flow OUT Iw -1000 + .
[a] Groundwater Flave M Mz319z 1so0 | -
[h] Groundwater Flaw OUT [aa1aza 200k |
[i] Levees Seepage M WEJ— . . . . . . . . . . . .
() Loves Seepage OUT [ T OO0 @00 0 m0
(k] Stluc[:tguSEgSF].ID'ws IM BECTGEE el rm SUMOUT[ z197.62  STOCH IW
[ Structure Flows OLT I Flows to Biscayne Bay

— 521 [onss | Goa/Gar [ 16 627 Dverland Flow |l gasa0 - [ 12865 =
YL e s123 | 43 0566 o, r o Groundwater Flow | g2 086 = [11 7007 =
S20F | g 1eaz (e, 75 5209 = IER I 709298 Structure Flows I 524864 = | 753463 | =

520G [ 10 404 S2148 | 32 3058 S174 135,879 Total Flows to BB [~E96 31




Water Budget Analysnsr WENE

Driest Yea'rs % N 'Y

i
- A water_ budget

Southern Miami-Dade County Yatershed
Water Budget Analysis (1965-1935)
(in 1000 ac-ft)

2500 ' . ' ' ' ' ' : ' . ' '
20000 -
“ear |_9%9_ 1500 b
(al Rainfall [1sza1 1000 |
BIET TR — =00}
(=] Pumpage [ 221007 = A
[d] LILSWIaPhas 7190338 =
[e] Owerdand Flawe 1 a5 ae0= = -S00F
[fl Owerland Flaw OUT oz 237 1000+
[a] Groundwater Flowe M Iﬁ 1500 -
[h] Groundwiater Flow OUT [ 73485 2000k
[il Levees Seepage M 117 . . . . . . . . . . . .
(il Leves Seepage QUT [ S S o W
[k]gtm%u?:gé:j,dwg,“ BTN SUM IN[ jez598  SUMOUT[ j7z256  STOCH [ @ssrra
[l Structure Flows OLT [ z80.729 Flows to Biscayne Bay

S20G [ 7 27171 S214 [ 97873 S174 -E9.7429 Total Flows to BB 33835

c1a7 [ 5 sz 573515 G9a/Gar [ o7 4458 O-erland Flows | 39776 - [998523 =
S20 [ groars Si123 | 93574 szsa | o Grounduiater Flow. - |.-62.586 - =-[ 16,9667 | “
S20F 33 aaR g7 -47.571E SoER I -24.0781 Struckure Flows I 29098 = I T3.048 =
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Biscayng Bay /4'.
TABS-MDS _, |
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TABS. Mﬁ?j@

-TABS-MDS (Multi- Durgjénsdnal ,
element; hydrod,ynam,;c mcodel -

-Based on RVIAL10, wrlttéh Vil
Management Associates (K

Advantages : .
-easy to handle complex geometrie's'
" eeasy to incorporate different materials (b'@)

I
typed): 3
eeasy to handle complex boundary condi
eBoth unstructured and implicit s

«GUI: Surface Water Modeling System (SM

eEasy to incorporate different model parameters
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bredict rate o) § change-m salif ity pa tes
hased on freshwater inflow rat S "'ng

q i

Provide,insight about Bay physics ¥

Dredle=l: percentagehof time that salmlt
are above/below specified values

Predict salinity level at a specn’_ﬁ_arlo
a function of time
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Proposed%@dél%e t“r o for WEES

.-r"" t.

* Base year—flows and, " ezl o
SFWMM2000 (36 yr-'dverage)

: 4'al,
 Drought year=Fflows A rainfall.z Yo relg) e
with <43.8 in. anhupl ralnfall (=5 ye ,

e.g. 1‘971) 1
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] *SEWMM 2000 EESEN:0
.1965-20001"
eaverage from Qlel *

*BBFS Evaporation
Daily observa

«1997-1998
_—
*Proposed Evaporati
Hialeah (DBHYDRO)

*1948-1998




S-29
G-58
S-28
S-27
S-26
S-25B
S-25
G-93
S-22
S-123
Fow ey Rocks
S-21
S-21A
S-20G
S-20F
-2
520 The ABC's
Alina's Reef

S-197

L 3
i
Botlfleleiny
Go JitioHEER St FACE
IrJ el

..1

G@

#
™) T, -
BFS:

¥

5 5
: @E r" D.i"Jﬂ,fl"c
.

/' +1997-1998 ﬁ
edaily vallies §:

ko 1
" Proposed:
*SFWMM 2000:BasesRun:
»1965-2000 r - -

-average values . = _-*j

—
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Mesh =

Offshore tidal boun ar‘

Offshore sallnlty

| wind 1

L
rainfall I\

evaporation

structure inflows

groundwater inflows

offshore currents
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Plan to usﬁ avrl‘

cleitel fe)f
example-i- s -,,1..,% )

E Sallnlty monltormg da a .
* Meeder et al. creekaf :x'rj"-ﬁu e

results " (A }_ﬁﬁ.”j.
* Browder et al. |r|ishore fish commLJln t

results s -

* Wingard et al. paleocecologic

e
DIETE




Average
September Bottom
Salinity Isohalines
1993-2000

Data source: DERM, FIU
monthly monitoring

Approximate maximum' distance of
Isehalines; fremishoreline
PRI EEET METERS
16 1,000 300
18 2,500 750
20) Zp0)0]0) 1,200
22 6,000 1,800
2 8,000 27510)0)
26 1,0000 3,000




Average May
Bottom Salinity
Isohalines
1993-2000

Data source: DERM, FIU
monthly monitoring

Approximate maximum' distance of
isohalines; fromi shoreline

PRI FEET METERS

30 6100 180

32 4,000 1,200

34 9,000 2700)

36 17,000 5,200




2 - Pt. Halodule
7.t Density

the study area.
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Total Halodule Coverage

Legend

]:| Biscayne Bay Coastal Wetland
Total Halodule

L

B oo

[ EREE

[ Jos-1

-2

B 212 N
| ERE “‘@’E
s ¢

BYS 1,750 3,500 Moters

1:62,000

Total Ruppia Coverage

Legend

Ruppia

[ ]-041-0
[_Jo-01
Bl oi-os
B os-10
B io-z0

[ | Biscayne Bay Coastal Wetiand

a TS50
i

1.500
| | L

i

1:62,000
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Critical se!itlon.-m t dotgu i r“

Characterize historical fresh ‘*rer IfgLES zile
resources to'comp arerWIth ;pr 5{15 conrl tlons

and propesed MFL pri PTALY .
%§ Ol : forts
ns -

Provide a perspective
and water reservatlo "y

How historical conditions’ analyses ~.Jrl If)

St. Lucie and Caloesahatchee systems 3

— historical watershedfeatures, runoff characte?lstlcs
and, aguatic resources were descrlbed/estlma e0
based on historical data and documents,, comparisons:
with other systems and modellng results

— provided a basis for determining resto
were not the basis for establishing M

— MEFL criteria were based on protection of-exis
resources from significant harm

-
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Exclusm’ﬁ"ﬂﬁ “lﬁtd'f-g Icl2rertlons
e MFL law prowdes for EXCTU 16)i5

h;;.i

— artificial water bodi A

_ water bodies that have-bee'ﬁ irrevocably. alieres
so that resource functiohs have bee Llost

— ,small water bodies that are not of reg|0n'a
cqﬂcern (protectéel by:other! crlterla)

* MFL law also provides for Consider

— system has been modified to the ex
full restoration is not feasible oreven ¢

— allows establishment of management tar
that
are consistent with existing resources:



" Biscaynes Bay, Hist

re drainagef=- ‘e 2

((:lpebatable)g . ki LI

e Greater Surfacé water| Flows
— Coastal rivers V\}itb ral fdf i l"

— Overland flow across wetlandst =

—“Tidal” creek flow [ " & ‘& &

~What.were the seasonal flow patterns’

» Greater Groundwater inflows,

— Freshwater springs in the bay —s

— Groundwater contribution to rj,)Le-r
and wetlands

— Driven by higher water tables -

e
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{478 15
Hlstorrca-l U Co ﬂiﬁ@

o Norther'?il Bay 44" \
— Less exchanger.wmh ocean :

— More colored (dar

— More oyster bars %ﬂgﬁ as;
* Southern Bay Ul e

— More stable perS|stent low- s’alm‘i’t"y‘

conditions; more oysters, Iredflsh tarpo
and_seatrout’) A [ ]

— Less extensive sponge and coral
communities

— More fringing mangroves, but":l;;'_"w
mangrove Torests '

— Freshwater wetlands in close me|'
the shoreline

— Flow through transverse glades/creeks




'Why IS !t.h H*l&t@l *
Importa-n 'foii:MF |

Development’P

* Understanding howl
flows have affecte
of resources Tog 3

e Determine which resources h: J V.
, ost o] § degraded ver tlme 1 .

freshwater/salinity conditions.

 Knowledge of historical resources me
Identify areas where similar reseurces
successfully supported/re-established. -
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Summary L- 1

° BiscayneyB
likely to ..eturn to’ A
constraints |mpe§e *by curl‘e i
be considered ' '
In establishing MFLs.

e The Bay is a managed Sys d
management goals that conS|deT~ ae fulll raiee
of Bay resources that need to be-proteéﬁé

. Fallure to achieve kestoratlon .goals Is con&:ltent
with, the definitionjof “harm?” to the systemya

° By contrast, a degree of impact t?)::Hre
water resource that requires mor:
years for recovery to occur is considered
“significant harm” and Is the basis for
establishing an MFL.



'Prcposeﬁ
South Ce 5 ~a|
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® Select one or a sm
Species such that

— The species is seneltlve to changes of
freshwater InFl

— The species V|ab|I|ty may be sig
harmed by extremely low f,Iom?‘r



‘Species 1

American oyster
(Crassostrea virginica) |-

American crocodile . 3 ¥ 4. 2
(Crocodylus acutus)

Bllie cral(CalliINECLES
SapICS)

Needlerush (Juncus
roemerianus) ¥

Pink shrimp ' 5 ]
(Farfantepenaeus . ! ]
duorarum)

Roseate spoonbill 1 5 §)
(CVEIEETETEV R " L

Shoal grass (Halodule 5
wrightii)

4
Snook (Centropomus 3 4 7
undecimalis)

Spikerush (Eleocharis 1 5 6)
cellulosa)

Tarpon (Megalops ] 3 6
atlanticus)

\Wigeon grass (Ruppia
maritime)
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'I\/Iost Sd"l
Central B

{

1. Halodule erghpl q'c')'ll;
Hi-. »

2. Ruppia marltlma( /ige ass)

i,

3. Callinectes sapidus (Blue .a,l%) .!

A% b | o
e )

b !
1'
P~
Yo
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| Why Ha}. _I{diﬂ'?m
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J

* Present in nearsho

° Provides |mportant * ; uph T
e Represents diversity |~ &
° Susceptlble to s‘alﬁnlty perturbatlé)-
* Risk to recovery If lost
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Examples: Halodu‘rlié dﬁ TyAINVIEn
Bay (StatHOri M23 % 9% }P VEDNDERIV

3500
22 | P2 N 1 3000
~ 351 f\/ /\‘ {2500
g 45 n A M ”;
) | V) SV AN U3
:c_% o /\ A .\f\\/ W V + 1500 %
N 15 S Y \ / l o~ — — \\ 4 1000
10 v R
. / ) \ -

= <X X X X ¥ ¥ ¥ ¥ ¥ ¥ XN ] Y] Y ]S Y] Y Y] Y == o™

Dy N Dy D Ty T~y T s s e T

‘—o— Bottom Salinity —— ThalassiaX10 Halodule

N
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The Cas for M
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* Protect emstmg,‘r r.c

* Investigate the relz
and dlfferent freshwéter

g i \h X
g ) ot 1D
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preferentially deliverec
Into strategic areas oﬂ-
\coastal wetlands t
maintain populati
species. I
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POSS|bIe- aa' alisErnativeS

‘ L "'l= LY
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Vi "--'i,
. Refugla zones 3T A

° Flow redlstrlbutlo “k
. Suppl_emental suIEpIy o\
* Operational cha-hgles; B
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Possible MFL Alternative™t
Mean salinity’9-10/97; Source: G. Br

i - -
stribution
USACE, 2003

Existing Canals 21 Creeks 8 Creeks



Possible MFL Alternative: Storagé'and Supplemental
v \Water |

Existing flows 15K ac-ft of 85K ac-ft of 15K storage +
storage water /K water



° Ques'tions
* Consultant Report J,. l “": T

° Technical Criteria Draft Repor : gy,
* Peer Rewew Jur%‘eﬁ Iy cily el t o
. Draft Rule: August

* Governing Board: Decembe



